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and a location associated with the stored number is gener- 
ated. 
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METHOD AND SYSTEM FOR GENERATING have to disclose confidential credit card information to the 

A USER'S TELECOMMUNICATIONS BILL provider of the goods or services. 

In some cases, the user may purchase goods, services, or 
content by calling a special number such as, for example, a 
HELD OF THE INVENTION 5 «9oo»» number However, the charges for these types of 

The present invention relates generally to billing systems, purchases may only be reflected as a call to the special 
and more particularly, to a consolidated billing system and number on the telecommunication bill. Moreover, when 
method for telecommunication and Interact services. purchasing content based information from the Internet such 

as, for example, news information, weather reports, etc., the 
BACKGROUND OF THE INVENTION 10 user typically has no means to route the information to a 

A user may access telecommunication services in the ^Pf^^^^ ^^.^^^f ^^^^^ ^ "^^^^ Pt^^^^: ^. office phone, an 
current telecommunication environment by subscribing to facsimile machme, or home facsmiile machme. 
conventional telecommunication carriers such as, for Certain carriers that provide multiple services such as 
example, an Incumbent Local Exchange Carrier (ILEC), a wireline, wireless and paging services do provided consoli- 
Competitive Local Exchange Carrier (CLEC), a Satellite *^ated billing for these services. However, ISP's and tele- 
Carrier, or a Cellular Carrier. These carriers typically pro- communication carriers are typically operated separately. As 
vide telecommunication services by transporting the calls on * "^^sult, conventional billing systems typically do not pro- 
the Public Switched Telephone Network (PSTK). When the vide consolidated billing for telecommunication and Internet 
user selects a carrier, it is assigned a telephone number services. As a result, a user may receive multiple bills from 
which is "owned" by the carrier. When the user utilizes the ^ various service providers, which can be inconvenient for the 
telecommunication services, the user typically receives a bill Moreover, bill consolidation for telecommunication 
at the end of the month, which details the service usage. The Internet services may be required as service providers 
detailsof the service usage, however, are typically limited to integrate these two technologies with technological 
the placed called, the called number, and the associated data, advances such as, for example, voice over the internet, 
time, duration and cost of the service. Since the called ^ In a conventional bilUng system, the CaU Detail Record 
number may not be "owned" by the carrier providing the (CDR) tracks the usage of the telecommimications service 
bill, the service provider does not provide the identity of the by a caller. At the end of the billing cycle, the calls are rated 
called party by name, and is only able to provide basic based on the CDR and a bill assigned to that caller is 
information. ^ generated for the telecommunication services used. The bill 

A conventional bill for telecommunication services typi- typically only includes basic information such as, for 
cally includes itemized charges for long distance charges as example, the date, the time, the place called, the number 
well as the information about each call, such as, for example, called, and duration of the call. The caller may also sub- 
the date the call was made, the time the call was made, the ^^'^^^ to an Internet Service Provider (ISP). The ISP pro- 
place called, the number called, the code (i.e. day or 35 vides access to the Internet so that the caller can have access 
evening), the length of the call and the amount of the call. ^o content, goods or services of interest to the caller. The 
However, it may be difficult for the user to identify and waller typically pays the merchant for any content, goods, or 
confirm tiie calls based on this limited information, espe- services directiy or by using telecommunication services 
cially when the bill may not received until several weeks such as, for example, dialing a "900" number. The caller's 
after the calls are made. Moreover, the user may be unable ^ telecommunication services usually does not include 
to select the type of transport (i.e. PSTN or Internet) or the any information relating to the Internet content, goods, or 
type of carrier on the selected transport to effect the con- services purchased by the caller 
nection for the user in certain applications such as, for DESCRIPTION OF THE DRAWINGS 
example, voice over Uie internet applications (VOIP). As a 

result, conventional bills for telecommunication systems 45 "f ^ ^^^^^ diagram of an embodiment of a 

typically do not provide information concerning the trans- communication system in accordance with the present 

port selected, the carrier selected, or the quality of service invention; 

for a particular call. FIG. 2 is an exemplary block diagram of another cmbodi- 

Attempts to identify the called party based on the called ^ communication system in accordance with the 

number using publicly available CD's having the names and 50 present invention; 

addresses of people and businesses have usually been unsuc- FIG. 3 is an exemplary block diagram of an address book; 

ccssful due to the fact that the information on tiiese CD's is FIG. 4 is a flowchart that illustrates one embodiment of a 

typically not up to date. Moreover, publicly available CD's routine in accordance witii the present invention; 

may be rendered useless for this application once Local FIG.5illuslratesoneembodimentof a subscriber bill; and 

Number Portability becomes a reality. 55 piG. 6 is an exemplary block diagram of another embodi- 

Intemet service providers (ISP) typically bill users of the ment of a communication system in accordance with the 

Internet based on a flat montiily rate or a flat rate plus usage present invention, 
(connect time) for Internet access. The disadvantage of this 

arrangement is that the user is not presented with a bill tiiat DETAILED DESCRIPTION OF THE 

provides detailed information with respect to each purchase 60 PRESENTLY PREFERRED EMBODIMENTS 

of goods or services from the Internet. Moreover, if the user FIG. 1 is a block diagram that illustrates an embodiment 

desires to purchase a product or service advertised on the of a communication system 10. The communication system 

Intemet, the transaction is between the user and the provider 10 generally includes one or more network access apparatus 

of the goods or services, and the ISP is not involved. Any or commxmication devices 12 and 14 (two being shown) and 

purchases that are made by the subscriber are therefore 65 an electronic network 16. 

transparent to the ISP. As a result, when using a credit card The communication system 10 can provide various ser- 

to purchase goods or services from the Intemet, the user may vices and capabilities to cellular subscribers, wireline 
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subscribers, pagiag subscribers, satellite subscribers, mobile 
or portable phone subscribers, trunked radio subscribers, 
computer network subscribers (i.e., internet subscribers, 
intranet subscribers, etc.), wireless data subscribers, branch 
office users, and the like. For example, the communication 
system 10 can provide speech recognition, incoming call 
authorizarion, call routing, text-to-speech capabilities, 
touch-toDC recognition, content information, speech-to-tcxt 
capabilities, messaging services, call screening, interactive 
voice applications, voice mail, voice dialing, etc. 

The network access apparatus 12 and 14 of the commu- 
nication system 10 can be utilized by the subscribers or users 
to access and/or connect with the electronic network 16. The 
network access apparatus 12 and 14 of the system can have 
a variety of forms, including but not limited to, a telephone, 
a mobile phone, an ofEce phone, a work phone, a home 
phone, a pay phone, a paging unit, a radio unit, a wireless 
data device, a web phone, a portable or wireless phone, a 
personal information manager (PIM), a personal digital 
assistant (PDA), a general purpose computer, a network 
television, an Internet television, an Internet telephone, a 
portable wireless device, a workstation, or any other suitable 
communication device. It is contemplated that the network 
access apparatus can be integrated with the electronic net- 
work. For example, the network access apparatus and the 
electronic network can reside in a personal computer. 

The network access apparatus 12 and 14 may also include 
a voice or web browser, such as, a Netscape Navigator® web 
browser, a Microsoft Internet Explorer® web browser, a 
Mosaic® web browser, etc. It is also contemplated that the 
network access apparatus 12 and 14 can include an optical 
scanner or bar code reader to read machine readable data, 
magnetic data, bar code, optical data, or the like, and 
transmit the data to the electronic network 16. 

Hie electronic network 16 is commimicatively coupled to 
the network access apparatus 12 via a line 18, and the 
electronic network 16 is communicatively coupled to the 
network access apparatus 14 via a line 20. The lines 18 and 
20 can include, but are not limited to, a telephone line or 
Unk, an ISDN line, a coaxial line, a cable television line, a 
fiber optic line, a computer network line, a digital subscriber 
line, a dedicated line, a pay or lease line, a virtual private 
network, or the like. Alternatively, the network access appa- 
ratus 12 and 14 can wirelessly communicate with the 
electronic network. For example, the electronic network 14 
can communicate with the network access apparatus 12 and 
14 by a satellite communication system, a wireline commu- 
nication system, or a wireless communication system. 

The electronic network 16 can receive incoming trans- 
missions or data (i.e., paging and voice traosmissions, 
e-mails, faxes, etc.) from the network access apparatus 12 
and can route the incoming transmissions to network access 
apparatus 14 or back to the network access apparatiis 12. The 
electronic network 16 can include, but is not limited to, an 
intranet, an extranet, a local area network, a telephone 
network, (i.e., a public switched telephone network), a 
cellular telephone network, a personal communication sys- 
tem (PCS) network, a television network (i.e., a cable 
television system), a paging network (i.e., a local paging 
network), a regional paging network, a national or a global 
paging network, an e-mail system, a wireless data network 
(i.e., a satellite data network or a local wireless data 
network), a wireless LAN, a VOIP network and/or a tele- 
communication node. Hie electronic network 16 can also 
include an open, wide area network such as the Internet, the 
World Wide Web (WWW), and/or an on-line service. 

TTic electronic network 16 can provide various calling 
capabilities to a user. For example, the network can place a 
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call to a particular contact at a selected location or device in 
response to speech commands or DTMF tones from the user 
(i.e., "call Bob at home", "call Ann Jones at work", or "dial 
Bill on mobile phone"). If the user does not specify the 

5 location of the party or the device to call, the network can 
automatically prompt the user for the location of the party 
and/or the device (i.e., "the valid locations for Bob are home, 
woiic, and mobile phone"). Alternatively, the user can pro- 
gram the network to automatically call a default or desig- 

10 nated number of the party. 

In addition to the calling capabilities of the system, the 
electronic network enables the user to access content infor- 
mation from various content providers using speech com- 
mands or DTMF tones. For example, the users can access 

15 up-to-date information, such as, news updates, designated 
city weather, traffic conditions, stock quotes, calendar 
information, user information, address information, stock 
market indicators, yeUow pages, directions, traffic, movie 
information, concert information, airline information, 

20 weather information, new reports, financial data, flower 
information, personal data, calendar data, address data, book 
information, e-commerce, banking, v-commerce, etc. The 
network can also send reminders or updates to the user about 
various events and can allow the users to perform various 

25 transactions (i.e., order flowers, place orders from 
restaurants, place buy and sell stock orders, obtain bank 
account balances, obtain telephone numbers, receive direc- 
tions to various destinations, etc.). 

The electronic network 16 further enables a user to initiate 
and respond to pages and/or content through speech or voice 
commands (Le., "page Bob"). The network receives pages 
and/or content and sends the pages and/or content to users. 
When a user pages a party or contact, the network can 
automatically provide the ANI or CLI of the network access 
apparatus (i.e. a telephone) that the user is using as a 
callback number. Alternatively, the user can enter a desired 
callback number. TTie user can also access and display 
information provided by the network. 

^ The electronic network also allows a user to perform a 
series of transactions without having to terminate the origi- 
nal call to the system. For example, the user can access a 
news update, send or receive a page, read e-mail, read a 
personal calendar, read a "to-do" list and place an outgoing 
call to a party, all without having to dial additional numbers 
or terminate the original call. 

Furthermore, a user can read or modify a personal file or 
address book stored in the network through the network 
access apparatus. The address book preferably stores names 

50 of parties along with their addresses and phone numbers as 
further described below. Once the user accesses his or her 
personal address book, the electronic network can read 
information about one or more of the parties stored in the 
address book and can provide various details to the user (i.e., 

55 addresses, etc.) of each party. After the network has read the 
name of the party, the user can call the party by using voice 
commands (Le., "call Bob"). The subscriber can also enter 
fi-equently dialed numbers for voice activated dialing using 
voice commands or through an electronic network. The 

60 electronic network 16 includes a billing system (not shown) 
as further described below, to generate bills for the services 
used by the subscriber. 

FIG. 2 illustrates another embodiment of a communica- 
tion system 300 having a billing system 60. The billing 

65 system 60 generally provides a consolidated bill that com- 
bines charges for telecommunication, facsimile, paging, and 
Internet services on a single bilL The bill includes detailed 
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information for telecommunication services, facsimile An example of an address book 74 is illustrated in FIG. 

services, c-mail services, paging, and Internet services. For 3. As shown in FIG. 3, the address book 74 includes 

example, the bill provides an identification of the name and information on one subscriber's contacts including, for 

location of the party called, along with the date, time, and example, the contact's name 76, address 78, organization/ 

duration of the call for telecommunication and fax services. 5 affiliation 80, work phone number 82, home phone number 

The bill also identifies the transport system and carrier 84, etc. The subscriber may instruct the communication 

selected, along with the Quality of Service (QoS) for the node 56 to modify or change the contents of the address 

call. Finally, the bill identifies Internet services by name and book 58 using voice commands or may change the content 

content. of the address book via the Internet, 

As shown in FIG. 2, the communication system 50 The billing system 60 records or stores information about 

generally includes an electronic network 51, a first commu- the subscriber's use of the services of the communication 

nication device 52 and a second communication device 60. node (i.e., length of calls, long distance charges, features 

The first communication device 52 can be any electronic accessedby the user, etc.)Afler the subscriber terminates the 

device capable of sending and receiving electronic signals use of the communication node, the commimication node 

such as, for example, a telephone, a conventional computer records the data in the billing system. At the end of the 

having a sound card, a satellite phone (e.g. Iridium), a billing cycle, the billing system 60 of the communication 

cellular phone, a pager or a computer with VOIP capability. node 56 generates a bill that includes the name and location 

Similarly, the second comm\mication device 60 can be any of the receiving or called party. The communication node 56 

be any electronic device capable of sending and receiving identifies the name and location of the called party by 

electronic signals such as, for example, a telephone, a accessing the address book 58, and translating the called 

conventional computer having a sound card, a satellite 20 number into the name and location of the receiving party. As 

phone (e.g. Iridium), a cellular phone, or a pager or a a result, a line item on the subscriber bill can preferably 

computer with VOIP capability. include the date, time, duration, the called party's name (i,e., 

The electronic network 51 of the communication system person or corporation), and cost of the call. The line items 

50 includes a transport system 54 and a communication node may also preferably include the called party's location 

56. The transport system 54 is in communication with the 25 where they were called (i.e., home, officeAvork, car, etc.). It 

communication node 56. It is contemplated that the com- is contemplated that the communication node 56 may also 

munication node can be integrated in the transport system or carry out the translation by accessing any number of remote 

can be remote from the transport system. The transport access databases including, for example, publicly available 

system 54 routes calls from the first communication device CDs with names and addresses of people and businesses. It 

52 to the communication node 56 and from the communi- 30 ^ ^0 contemplated that the billing system may also create 

cation node 56 to the second communication device 60. As a call detail record having the information described above 

illustrated in FIG. 2, the transport system 54 can be a public after the call is completed. 

switched telephone network (PSTN) 62, the Internet 64, a It is contemplated that the billing system 60 of the 

satellite network 66, a cellular network 68, or any other communication node 56 can support various billing models 

suitable network. When the PSTN 64 operates as the trans- 35 including billing once-a-cycle, pre-paid, credit card, debit 

port system, the first communication device 52 can be cards, debit accounts, etc. It is also contemplated that the bill 

operatively connected to the transport system 54 through a presented to the subscriber can have multiple forms such as, 

conventional private branch exchange (PBX) 53 and a for example, paper bills sent via surface mail, e-mail/ 

central oflSce 55 (CO) of the carrier. Similarly, the second Internet based bill delivery, and the presentation of bills and 

communication device 60 can be operatively connected to 40 recent charges on web pages accessible by the subscriber, 
the transport system 54 through the central office 57 of the In addition to the above, the communication node 56 may 

carrier. When the Internet 64 operates as the transport also send and receive faxes and e-mail. Again, the address 

system, an Internet Service Provider 70 operatively coimects book 58 (or in the alternative a public repository) may be 

the first communication device 52 to the Internet 64. used to identify the receiving party, and this information 

Similarly, Internet Service Provider 72 operatively connects 45 may preferably be presented on the subscriber's bUl. 
the Internet 64 to the second communication device 60. When the subscriber accesses the communication node 

The communication node 56 of the electronic network 51 56, the subscriber may preferably instruct the communica- 

includes an address book 58 and the billing system 60. An tion node 56 to select the type of transport system 54 (i.e., 

example of a commimication node 56 is the Myosphere PSTN 62, Internet 64, Satellite Network 66, or Cellular 

Service Plafform provided by Motorola, Schaumburg, Illi- so Network 68) and the carrier on the selected transport to 

nois and as further described above with respect to FIG. 6. effect the coimection for the subscriber. Alternatively, the 

In a preferred embodiment, each subscriber has an associ- transport system 54 may be a Voice Over Internet Protocol 

aled subscriber number. When the subscriber inputs the (VOIP). The advantage is that the selection of the least 

access or phone number of the communication node 56 into expensive transport to meet the stated communication 

the first communication device 52, the subscriber is con- 55 parameters established by the subscriber (such as Qos) 

nected to the communication node 56. Once the subscriber reduces the cost of the call to the subscriber. Moreover, the 

is connected to the communication node 56, the subscriber subscriber can select the transport system that provides the 

can instruct the communication node 56 to place a call to desired Quality of Service (QoS). Since the communication 

party at the second communication device 60. The conunu- node 56 selects the transport system and the carrier based on 

nication node 56 can place the call to the called party by 60 instructions from the subscriber, this information (transport, 

using the data contained in the subscriber's address book 58. carrier, QoS) may also be documented on the bill for each 

The address book 58 is preferably a database or server that call. This docuimentation confirms to the subscriber (or 

contains information on the subscriber's contacts or parties corporate client) that the communication node 56 is using 

(i.e., first and last name, home phone, work phone, mobile the specified transport and carrier. This documentation also 

phone, street address, email address, credit card number, 65 notifies the subscriber when billing adjiistments are made to 

etc.) and includes software to carry out the routines the subscriber's bill and in the Carrier Revenue Assurance 

described in reference to FIG. 4. process. 
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In addition to supporting telecommuoication services, the goods, or content purchased details at block 116. The bilhng 

communications node 56 facilitates the access to the Internet system 60 of the communication node 56 then generates a 

for subscribers, including the purchasing of Internet based consolidated subscriber bill for all of the services used (i.e,, 

content. When content is purchased, the communication telecommunications, Internet, facsimile, and other services 

node 56 can function as an agent of the content provider (if 5 such as, for example, paging, etc.) at block 118. The 

the communication node 56 functions as a reseller), or an subscriber bill includes detailed information including the 

authorized agent of the subscriber (when the communication called or receiving party's name and location, the carrier, the 

node 56 "pays" for content on behalf of the subscriber). In q^s, and the Internet transaction details at block 120. 

either case, the communication node 56 indicates on the ^ . . . ^ 

subscriber's biU the transaction detaik of the service/content ^^'^f^^^^ f embodiment of a subscnber bill m 

along with the date, time, and charge. TTie bill may also '° that mcludes itemized charges for long distance cha^^ 

include the details of when the requ^t was made and when ""^J^^ ^^'"^^ ^f"^ f- 

the service/content was deliveVed. in cases where the f^°f,^ f^^^^^ include mformaUon concemmg he 

service/content is delivered after the request is made. In ^^'f °f "'^ ^^^'^^Tl . 

addition, when purchasing content-based information fiom „ f*'.^^ f f J f*"*** ' '^^ 'yP* °f "0 °' 

the Internet such as, for example, news information, weather ^csimUe) the traiisport system and the earner used 142. the 

reports, etc.. the subscriber may preferably instruct the """"tes or pages 144 the QoS 146 «id the 

communication node 56 to route the information to a spe- °f the service 14«. The content charges 126 mclude 

cific device. As a result, the bill may also indicate where Uie J?f°™at»°° f^^T"^ ' °^ 

information was delivered. „ '^f^^ ^u'^r ^'"f ' "f^**.^*^',** 

~ ... J ,^ , -J . ^ request 156, the delivery date 158. the delivery time 160, 

ine communication noae Sd may also provide to tbe ^^^^^ ^formation was deUvered to 162, and the amount 

subscriber access to the bill before the biUing cycle is „f ^ ^^.^ 12S include 

completed. As a result, the subscnber is able to view all of :„f^^,t;«« ti,» a.*^ ^,,.X..^a «f 

*u J * -1 c *u * i_ i_Mi- 1 mtormation concemmg the date purchased 166, the time of 

me aeums oi tne oiu at any ume Detween Mung cycles. ^^^3^ ^ oreanization from which the item was 

Such delaik may include, for example, the recei^g party's ^ TTie bill may also show 

name, location, and other details of the purchased service or applicable surcharges 174 
content Finally, the detailed billing information may be 

presented on a paper bUl, an Internet based bill, a web site detailed information set forth in the subscriber bill 

based bill, or a user device for real-time biUing applications. ^ ^ ^^^^^^ ^ ^ mformative and mean- 

HG. 4 is a flowchart that iUustrates one embodiment of a 30 ""g^^ presentation for the subscriber which allows the 

routme in accordance with the present invention. Reference ^^^scriber to more easily identify v^ charges on the 

is made to both FIGS. 2 and 4 in the following description. subscriber bJl 122. m subscriber bill 122 also provides the 

At block 86, the subscriber may use various telecommuni- advantage of consohdated bilhng not just for telecommum- 

cation services (such as, for example, telephone services) by ^^^^ ^^^^^^^ f^'??,^^/^ • 

accessing the communications node 56, which includes the 35 costsj^ciated with multiple bills for tele- 

address book 58. In particular, the subscriber inputs the «>mmunicaUon and Internet services, 

access number into the first communication device 52 that Refenmg now to FIG. 6, an exemplary block diagram of 

connects the subscriber to the communication node 56. Once another embodiment of a communication system 200 having 

the subscriber is connected to the communication node 56, ^ b^i^g system is illustrated. The system 200 generally 

the subscriber can instruct the communication node 56 to 40 "^eludes one or more communication devices or network 

place a call to a receiving party via the second communi- apparatus 201, 202, 203, 204, and 205 (five being 

cation device 60, The Call Detail Records (CDR) tracks the shown), an electronic network 206, and one or more infor- 

subscriber's usage of the telecommunication services at mation sources (i.e., content providers 208 and 221 (two 

block 88. Hie subscriber may also access the Internet via the ^^^^ shown) and data and voice markup language servers 

communications node 56 at block 90. The communication 45 251). 

node 56 provides the access to the Internet at block 92, The user can access the electronic network 206 by diahng 

which may have content, goods, or services of interest to the a single direct access telephone number (i.e., a foreign 

subscriber at block 94. If the subscriber desires to make a exchange number, a local number, or a toll-free number or 

purchase of good, service or content firom the Internet via the PBX) firom the communication device 202. The user can 

communication node 56 at block 96, the communication so also access the electronic network 206 from the communi- 

node 56 functions as an agent of the subscriber at block 98. cation device 204 via the Internet or world wide web 

In particular, the communication node 56 will make the (WWW), from the communication device 203 via a paging 

payment to the Internet merchant for the content, goods, or network 211, and from the communication device 201 via a 

services of interest to the subscriber at block 100. The local area network (LAN), wireless daU network, a wide 

advantage of this arrangement is that the subscriber does not 55 area network (WAN), or an e-mail connection. It will be 

have to pay the merchant directly and therefore does not recognized that the system can be accessed in various ways 

have to provide sensitive credit card information to the depending on the configuration of the system, 

merchant to make the payment. The CDR tracks all of the As shown in FIG. 6, the electronic network 206 of the 

transaction details at block 102. system 200 includes a telecommunication network 210 and 

When the billing cycle ends at block 104, the telecom- 60 a communication node 212. 
munication calls are rated based on the CDR at block 106. The telecommunication network 210 is preferably con- 
Similarly, facsimile, paging, and other services are also rated nected to the communication node 212 via a high-speed data 
at block 108. Finally, the Internet services, goods, or content link, such as, a Tl telephone hne, a local area networic 
purchased is rated at block 110. The billing system 60 of the (LAN), a wide area network (WAN) or a VOIP network. The 
communication node 56 then translates the called numbers 65 telecommunication network 210 preferably includes a pub- 
into the called party's name and location at blocks 112 and lie switched network (PSTN) 214 and a canrier network 216. 
114 and records the transaction of the Internet service, The telecommunication network 210 can also include inter- 
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national or local exchange networks^ a cable television number identification (ANI) or caller line identification 

network, interexchange carrier networks (IXQ or long dis- (CLI). After the communication node verifies the call, the 

tance carrier networks, cellular networks (i.e., mobile node provides a greeting to the user (i.e., "Hi, this is your 

switching centers (MSC)), PBXs, satellite systems, wireless personal agent, Maya. Welcome Bob. How may I help 
data networks, and other switching centers such as convcn- 5 you?'*). The communication node then enters into a dialogue 

tional or trunked radio sj^tems (not shown), etc. The clec- with the user, and the user can select a variety of information 

trooic network can also include additional telecommunica- offered by the communication node, 

tion networks, such as a wireless data network 207 or any of when the user accesses the electronic network 206 from 

the networks or systems described above. a communication device not registered with the system (i.e., 

The PSTN 214 of the telecommunication network 210 can a payphone, a phone of a non-subscriber, etc.), the node 

include various types of communication equipment or answers the call and prompts the user to enter his or her 

apparatus, such as ATM networks, Fiber Distributed data name and/or a personal identification number (PIN) using 

networks (FDDI), Tl lines, cable television networks, VOIP speech commands or DTMF tones. The node can also utilize 

networks and the like. The canier network 216 of the speaker verification to identify a particular ^eech pattern of 
telecommunication network 210 generally includes a tele- 15 the user. If the node authorizes the user to access the system, 

phone switching system or central office 218. It will be the node provides a personal greeting to the user (i.e., "Hi, 

recognized that the carrier network 216 can be any suitable this is your personal agent, Maya. Welcome Ann. How may 

system that can route calls to the communication node 212, I help you?"). The node then enters into a dialogue with the 

and the telephone switching system 218 can be any suitable user, and the user can select various information offered by 
wireline or wireless switching system. 20 the node. If the name and/or PIN Number of the user cannot 

Hie communication node 212 the system 200 is prefer- recognized or verified by the node, the user will be routed 

ably configured to receive and process incoming calls from a customer service representative, 

the carrier network 216 and the Internet 220, such as the Once the user has accessed the system, the user may 

WWW. The communication node can receive and process implement a wide variety of services and features by using 
pages from the paging network 211 and can also receive and ^ voice commands, such as, for example, voice dialing, voice 

process messages (i.e., e-mails) from the LAN, WAN, paging, facsimiles, caller announcements, voice mails, 

wireless data network or e-mail connection 213. reminders, call forwarding, call recording, content informa- 

When a user dials into the electronic network 206 from tion (i.e. newspapers, etc.), read e-mail, read calendars, read 

the communication device 202, the carrier network 216 "to-do" lists, banking, v-commerce, e<ommerce, etc. The 
routes the incoming call firom the PSTN 214 to the com- ^ system can place outbound calls and pages to business and 

munication node 212 over one or more telephone lines or personal parties or contacts (Le., friends, clients, business 

trunks. The incoming calls preferably enters the carrier associates, family members, etc.) in response to DTMF 

network 216 through one or more "888" or "800" INWATS tones or speech commands. The calls can be routed through 

trunk lines, local exchange trunk lines, or long distance a telephone or electronic network to the selected party and 

trunk lines. It is also contemplated that the incoming caUs the pagers can be sent to a selected party via a paging 

can be received from a cable network, a cellular system, system. The system can also receive calls routed through a 

VOIP network or any other suitable system. telephone or electronic network. 

The commimication node 212 answers the incoming call As shown in FIG, 6, the communication node 212 pref- 
from the carrier network 216 and retrieves an appropriate ^ erably includes a telephone switch 230, a voice or audio 

aimouncement (i.e., a welcome greeting) firom a database, recognition (VRU) client 232, a voice recognition (VRU) 

server, or browser. The node 212 then plays the announce- server 234, a controller or call control unit 236, an Operation 

ment to the caller. In re^onse to audio inputs from the user, and Maintenance OfiSce (0AM) or a billing server vnit 238, 

the communication node 212 retrieves information from a a local area network (LAN) 240, an application server unit 
destination or database of one or more of the information 45 242, a database server unit 244, a gateway server or router 

sources, such as the content providers 208 and 221 or the firewall server 246, a voice over internet protocol (VOIP) 

voice or data markup language servers 209, 251, 253 and unit 248, a voice browser 250, a voice markup language 

257. After the communication node 212 receives the server 251, a messaging server 255, and a data markup 

information, the communication node provides a response to language server 253 . Although the communication node 212 

the user based upon the retrieved information. is shown as being constructed with various types of inde- 

The node 212 can provide various dialog voice person- pendent and separate units or devices, the communication 

alities (i.e., a female voice, a male voice, etc.) and can node 212 can be implemented by one or more integrated 

implement various grammars (i.e., vocabulary) to detect and circuits, microprocessors, microcontrollers, or computers 

respond to the audio inputs from the user. In addition, the which may be programmed to execute the operations or 
communication node can automatically select various 55 Actions equivalent to those performed by the device or 

speech recognition models (i.e., an English model, a Spanish ^^J* shown. It will also be recognized that the communi- 

model, an English accent model, etc.) based upon a user cation node 212 can be carried out in the form of hardware 

profile, the user's commimication device, and/or the user's components and circuit designs, software or computer 

speech patterns. The communication node 212 can also programming, or a combination thereof, 

allow the user to select a particular speech recognition The communication node 212 can be located in various 

model. geographic locations throughout the world or the United 

When a user accesses the electronic network 206 from a States (i.e., Chicago, IlL), The communication node 212 can 

communication device registered with the system (i.e., a be operated by one or more carriers (i.e., Sprint PCS, Qwest 

user's home phone, work phone, cellular phone, etc.), the Communications, MCI, etc.) or independent service 
communication node 212 can by-pass a user screening 65 providers, such as, for example. Motorola, Inc. 

option and automatically identify the user (or the type of the The communication node 212 can be co-located or inte- 

user's communication device) through the use of automadc grated with the carrier network 216 (i.e., an integral part of 
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the network) or can be located at a remote site from the phrase). The voice recognition engine is preferably a Rec- 

carticr oetwork 216. It is also contemplated that the com- Server software package, available from Nuance 

munication node 212 may be integrated into a communica- Communications, 1380 Willow Road, Menlo Park, Calif, 

tion device, such as, a wireline or wireless phone, a radio 94025. 

device, a personal computer, a PDA, a PIM, etc. In this 5 The VRU client 232 can also include an echo canceler 

arrangement, the communication device can be programmed (not shown) to reduce or cancel text-to-speech or playback 

to connect or link directly into an information source. echoes transmitted from the PSTN 214 due to hybrid imped- 

The communication node 212 can also be configured as a ance mismatches. The echo canceler is preferably included 

standalone system to allow users to dial directly into the in an Antares Board Support Package, available from Dia- 

communication node via a toll free number or a direct access lo logic. 

number. In addition, the communication node 212 may The call control unit 236 of the communication node 212 

comprise a telephony switch (i.e., a PBX or Centrix unit), an is preferably connected to the LAN 240. The call control unit 

enterprise network, or a local area network. In this 236 sets up the telephone switch 230 to connect incoming 

configxiration, the system 200 can be implemented to auto- calls to the VRU client 232. TTie call control unit also sets 

matically connect a user to the communication node 212 15 incoming calls or pages into the node 212 over the 

when the user picks a communication device, such as, the internet 220 and pages and messages sent from the commu- 

photic- nication devices 201 and 203 via the paging network 203 

When the telephone switch 230 of the communication and e-mail system 213. The control call unit 236 preferably 

node 212 receives an incoming call from the carrier network comprises a computer, such as, a Window NT compatible 

216, the call control imit 236 sets up a connection in the computer 

switch 230 to the VRU chent 232. The communication node The LAN 240 of the commimication node 212 allows the 

212 then enters into a dialog with the user regarding various various components and devices of the node 212 to com- 

scrvices and functions. The VRU client 232 preferably municate with each other via a twisted pair, a fiber optic 

generates pre-recorded voice announcements and/or mes- cable, a coaxial cable, or the like. Tlie LAN 240 may use 

sages to prompt the user to provide inputs to the commu- ^ Ethernet, Token Ring, or other suitable types of protocols, 

nication node using speech commands or DTMF tones. In The LAN 240 is preferably a 100 Megabit per second 

response to the inputs from the user, the node 212 retrieves Ethernet switch, available from Cisco Systems, San Jose, 

information from a destination of one of the information Calif, It will be recognized that the LAN 240 can comprise 

sources and provides outputs to the user based upon the any suitable network system, and the communication node 

information. ^° 212 may include a plurality of LANs. 

The telephone switch 230 of the telecommunication node The VRU server 234 of the communication node 212 is 
212 is preferably connected to the VRU client 232, the VOIP connected to the VRU client 232 and the LAN 240. The 
unit 248, and the LAN 240. The telephone switch 230 VRU server 234 receives speech communications from the 
receives incoming calls from the carrier switch 216. The user via the VRU client 232. The VRU server 234 processes 
telephone switch 230 also receives incoming caUs from the the speech communications and compares the speech corn- 
communication device 204 routed over the Internet 220 via munications against a vocabulary or grammar stored in the 
the VOIP unit 248. The switch 230 also receives messages database server unit 244 or a memory device. The VRU 
and pages from the communication devices 201 and 203, server 234 provides output signals, representing the result of 
respectively The telephone switch 230 is preferably a digital ^ the speech processing, to the LAN 240. The LAN 240 routes 
cross-connect switch, Model No. LNX, available from Excel the output signal to the call control unit 236, the application 
Switching Corporation, 255 Independence Drive, Hyannis, server 242, and/or the voice browser 250. The communica- 
Mass. 02601. It will be recognized that the telephone switch tion node 212 then performs a specific function associated 
230 can be any suitable telephone switch. with the output signals. 

The VRU cUent 232 of the communication node 212 is 45 The VRU server 234 preferably includes a text-to-speech 

preferably connected to the VRU server 234 and the LAN (TTS) unit 252, an automatic speech recognition (ASR) unit 

240. The VRU client 232 processes speech communications, 254, and a speech-to-text (STT) unit 256 . The TTS unit 252 

DTMF tones, pages, and messages (Le., e-mails) from the of the VRU server 234 receives textual data or information 

user. Upon receiving speech communications from the user, (i.e., e-mail, web pages, documents, files, etc.) from the 

the VRU client 232 routes the speech communications to the 50 application server unit 242, the database server unit 244, the 

VRU server 234. When the VRU cUent 232 detects DTMF call control unit 236, the gateway server 246, the application 

tones, the VRU client 232 sends a command to the call server 242, and the voice browser 250. The TTS unit 252 

control unit 236. It will be recognized that the VRU client processes the textual data and converts the data to voice data 

232 can be integrated with the VRU server. or information. 

The VRU client 232 preferably comprises a computer, ss The TTS unit 252 can provide data to the VRU client 232 

such as, a Windows NT compatible computer with hardware which reads or plays the data to the user. For example, when 

capable of connecting individual telephone lines directly to the user requests information (i.e., news updates, stock 

the switch 230 or carrier network 216. The VRU client information, traffic conditions, etc.), the communication 

preferably includes a microprocessor, random access node 212 retrieves the desired data (Le., textual information) 

memory, read-only memory, a Tl or ISDN interface board, 60 from a destination of the one or more of the information 

and one or more voice communication processing board (not sources and converts the data via the TTS unit 252 into a 

shown). The voice communication processing boards of the response. 

VRU chent 232 are preferably Didogic boards. Model No. The response is then sent to the VRU client 232. The VRU 

Antares, available from Dialogic Corporation, 1515 Route client processes the response and reads an audio message to 

10, Parsippany, N,J. 07054. The voice communication 65 the user based upon the response. It is contemplated that the 

boards may include a voice recognition engine having a VRU server 234 can read the audio message to the user 

vocabulary for detecting a speech pattern (i.e., a key Avord or using human recorded speech or synthesized speech. 
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The ITS unit 252 is preferably a ITS 2000 software server unit 238 can record data about the use of the corn- 
package, available from Lcrnout and Hauspie Speech Prod- munication node by a user (i.e., length of calls, features 
uct NV, 52 Third Avenue, Burlington, Mass. 01803. accessed by the iiser, etc.). Upon completion of a call by a 

The ASR unit 254 of the VRU server 234 provides user, the call control unit 236 sends data to the bilhng server 
speaker dependent or independent automatic speech recog- ^ ^"it 238. The data can be subsequently processed by the 

nition of speech inputs or communications from the user. It billing server unit in order to prepare customer bills as 

is contemplated that the ASR unit 254 can include speaker described above. The billing server unit 238 can use the ANI 

dependent speech reoognition. The ASR unit 254 processes or CU of the communication device to properly bill the user, 

the speech inputs from the user to determine whether a word The billing server unit 238 preferably comprises a Windows 

or a speech pattern matches any of the grammars or vocabu- NT compatible computer. 

lary stored in the database server unit 244 or downloaded The gateway server unit 246 of the communication node 

from the voice browser. When the ASR unit 254 identifies a 212 is preferably connected to the LAN 240 and the Internet 

selected speech pattern of the speech inputs, the ASR unit 220. Tht gateway server unit 246 provides access to the 

254 sends an output signal to implement the specific func- content provider 208 and the markup language server 257 
tion associated with the recognized voice pattern. The ASR 15 via the Internet 220. The gateway unit 246 also allows users 

imit 254 is preferably a speaker independent speech recog- to access the communication node 212 from the communi- 

nition software package, Model No. RecServer, available cation device 204 via the Internet 220. The gateway unit 246 

from Nuance Communications. It is contemplated thai the can further function as a 10 firewall to control access to the 

ASR unit 254 can be any suitable speech recognition unit to communication node 212 to authorized users, 

detect voice communicaUons from a user. 20 gateway unit 246 is preferably a Cisco Router, 

The STT unit 256 of the VRU server 234 receives speech available from Cisco Systems, San Jose, Calif, 

inputs or communications from the user and converts the xhe database server unit 244 of the communication node 

speech inputs to textual information (i.e., a text message). 212 is preferably connected to the LAN 240, The database 

The textual information can be sent or routed to the com- server unit 244 preferably includes a plurality of storage 

munication devices 201, 202, 203 and 204, the content areas to store data relating to users, speech vocabularies, 

providers 208 and 209, the markup language servers, the dialogs, peisonaUties, user entered data, and other informa- 

voice browser, and the application server 242. The STT unit tion. Preferably, the database server unit 244 stores a per- 

256 is preferably a Naturally Speaking software package, sonal file or address book as described above in reference to 

available from Dragon Systems, 320 Nevada Street, FIG. 3. The personal address book can contain information 

Newton, Mass. 02160-9803. required for the operation of the system, including user 

Hie VOIP unit 248 of the telecommunication node 212 is reference numbers, personal access codes, personal account 

preferably connected to the telephone switch 230 and the information, contact's addresses, and phone numbers, etc. 

LAN 240. The VOIP unit 248 allows a user to access the The database server unit also stores user data, such as the 

node 212 via the Internet 220 or VOIP public network using user's home phone number, address, billing information, etc. 

voice commands. The VOIP unit 240 can receive VOIP The database server unit 244 is preferably a computer, such 

protocols (i.e., H323 protocols) transmitted over the Inter- as an NT Window compatible computer, 

net 220 or intranet and can convert the VOIP protocols to i^e appHcation server 242 of the communication node 

speech mformaUon or data. The speech information can then 212 is preferably connected to the LAN 240 and the content 
be read to the user via the VRU cUent 232. The VOIP unit ^ p^^ider 209. Hie application server 242 allows the com- 

248 can also receive speech mputs or communications from munication node 212 to access information from a destina- 

the user and convert the speech inputs to a VOIP protocol tion of the infonnation sources, such as the content providers 

that can be transmitted over the Internet 220 Hie VOIP unit markup language servers. For example, the appHcation 

248 IS preferabty a Voice Net software package, available server can retrieve information (i.e., weather reports, stock 
w?!?. i ^^'"^ 7°'^^°°- "^i 45 information, traffic reports, restaurants, flower shops, banks, 

VOIP device can be moorporated mto a commumcation calendars, "to-do'* lists, e-commerce, etc.) from a destination 

of the information sources. This application server may 

The telecommunication node 212 also includes a detec- include Starfish Software to provide the address book, 

tion unit 260. The detection unit 260 is preferably a phrase calendar, and to-do lists and allow the user to organize 

or key word spotter unit to detect incoming audio inputs or information. The application server 242 processes the 

communications or DTMF tones from the user. The detector retrieved information and provides the information to the 

unit 260 is preferably incorporated into the switch 230, but VRU server 234 and the voice browser 250. The VRU server 

can be incorporated into the VRU client 232, the carrier 234 can provide an audio announcement to the user based 

switch 216, or the VRU server 256. The detection unit 260 upon the information using text-to-speech synthesizing or 
is preferably included in a RecServer software package, 55 human recorded voice. The appHcation server 242 can also 

available from Nuance Communications. send tasks or requests (i.e., transactional information) 

The detection unit 260 records the audio inputs from the received from the user to the information sources (i.e., a 

user and compares the audio inputs to the vocabulary or request to place an order for a pizza). The application server 

grammar stored in the database server unit 244. The detector 242 can further receive user inputs from the VRU server 234 
unit continuously monitors the user's audio inputs for a key 60 based upon a speech recognition output. The application 

phase or word after the user is connected to the node 212. server is preferably a computer, such as an NT Windows 

When the key phrase or word is detected by the detection compatible computer. 

unit 260, the 25 VRU cHent 232 plays a pre-recorded The voice markup language server 251 of the communi- 

message to the user. The VRU cHent 232 then responds to cation node 212 is preferably connected to the LAN 240 
the audio mputs provided by the user. 65 The marki^ language server 251 can include a database, 

The bilHng server unit 238 of the commimication node scripts, and markup language documents or pages. The data 

212 is preferably connected to the LAN 240. The biUing markup language server 253 of the communication node 212 
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is also preferably connected to the LAN 240. The voice and 
date markup language servers 251 and 253 are preferably 
computers, such as an NT Window Compatible Computers. 
It will also be recognized that the markup language server 
251 can be an Internet server (i.e., a Sua Microsystems 5 
server). 

The messaging server 255 of the communication node 
212 is preferably connected to the LAN 240, the paging 
network 211, an E-Mail system 285, and a short message 
system 290. The messaging server 255 routes pages between lo 
the LAN 240 and the paging network. The messaging server 
255 is preferably a computer, sudi as an NT compatible 
computer. The message server can also provide email stor- 
age. It is contemplated that the messaging server 255 can 
reside externally from the node. The messaging server can 15 
further include Exchange Server software from Microsoft 
Corporation. 

TTie voice browser 250 of the system 200 is preferably 
connected to the LAN 240. The voice browser 250 prefer- 
ably receives information from the information sources, ^ 
such as the content provider 209 via the application server 
242, the data and voice markup language servers 251 and 
257, the database 244, and the content provider 208, 209. In 
response to voice inputs horn the user or DTMF tones, the 
voice browser 250 generates a content request (i.e., an ^ 
electronic address) to navigate to a destination of one or 
more of the information sources. The content request can use 
at least a portion of a URL, an URN, an IP, a page request, 
or an electronic e-mail. 

After the voice browser is connected to an information 
source, the voice browser preferably uses a TCP/IP connec- 
tion to pass requests to the information source. The infor- 
mation source responds to the requests, sending at least a 
portion of the requested information, represented in elec- ^5 
tronic form, to the voice browser. The information can be 
stored in a database of the information source and can 
include text content, markup language document or pages, 
non-text content, dialogs, audio sample data, recognition 
grammars, etc. The voice browser then parses and interprets ^ 
the information as further described below. It will be rec- 
ognized that the voice browser can be integrated into the 
communication devices 201, 202, 203, and 204. 

As shown in FIG. 6, the content provider 208 is connected 
to the application server 244 of the communication node 45 
212, and the content provider 209 is connected to the 
gateway server 246 of the communication node 212 via the 
Internet 220. The content providers can store various content 
information, such as news, banking, v- commerce, 
e-commerce, weather, traffic conditions, etc. The content 50 
providers 208 and 209 can include a server to operate web 
pages or documents in the form of a markup language. The 
content providers 208 and 209 can also include a database, 
scripts, and/or markup language documents or pages. The 
scripts can include images, audio, grammars, computer 55 
programs, etc. The content providers execute suitable server 
software to send requested information to the voice browser. 

The voice mail unit 274 of the telecommunication node 
206 is preferably connected to the telephone switch 203 and 
the LAN 240. The voice mail unit 274 can store voice mail 60 
messages from users or other parties trying to send messages 
to users of the node. When a user accesses the telecommu- 
nication node 206, the voice mail unit 274 can notify the user 
of new and stored messages. The user can access the 
messages to play, delete, store aind forward the messaged. 65 
When the user accesses a message, the message can be read 
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to the user or can be displayed as textual information on a 
communication device (i,e., a pager, a SMS, or a PDA, etc.). 
The user can also access and operate external messages or 
mail systems remote from the telecommunication node 206. 

The fax server unit 272 of the telecommunication node 
206 is preferably connected to the telephone switch 230 and 
the LAN 240. The fax server unit 272 receivers and stores 
facsimile information sent via the electronic network 220 or 
the carrier switch 216. The users can access the facsimile 
information to play, store, delete, and forward the informa- 
tion. Hie facsimile information can be read to the user via 
the TTS unit 252 or can be displayed as textual information 
on a suitable communication device. The fax server unit 272 
preferably comprises a computer such as, an NT compatible 
computer or a Dialogue Fax Server. 

Further information regarding the communication system 
200 is disclosed in U.S. patent application Ser. No. 09/141, 
485 entitled Telecommunication System and Methods 
therefor, filed Aug. 27,1998, the entire disclosure of which 
is incorporated herein. 

While the embodiments of the invention disclosed herein 
are presently considered to be prefened, various changes 
and modifications can be made without departing from the 
spirit and scope of the invention. The scope of the invention 
is indicated in the appended claims, and all changes that 
come within the meaning and range of equivalents are 
intended to be embraced therein. 

I claim: 

1. A method of generating a bill for a user comprising the 
steps of: 

receiving an incoming call from the user; 
placing an outgoing call directed to a phone number of a 
called party; 

creating a call record associated with the outgoing call 
after completion of the outgoing call, the call record 
including the phone number of the called party; 

determining if the phone number of the called party stored 
in the call record matches any phone number stored in 
a database; 

determining a name and a location associated with the 
phone number; and 

generating the bill having a plurality of entries, each entry 
including the name, the location, and a particular 
transport system of a plurality of transport systems 
associated with the phone number, wherein the plural- 
ity of transport systems route calls from one location to 
another. 

2. A method of generating a bill comprising: 
selecting a transport system among a plurality of available 

transport systems for a call, wherein the plurality of 
available transport systems route calls from one loca- 
tion to another; 

selecting a carrier among a plurality of available carrier 
systems on the transport system for the call; 

connecting the call between a subscriber with the trans- 
port system for a period of time; and 

generating the bill that identifies a plurality of calls and 
includes the transport system for each call and the 
carrier for each call. 

3. The method of claim 2 wherein the bill further includes 
a quality of service for the period of time, 

* « * 4t ♦ 
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